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(57) Abstract: A transmitting/re- 
ceiving apparatus wherein a decision 
of performing SDM communication 
accompanied by a directivity control 
is correctly performed to improve 
the transmission efficiency. In the 
apparatus, a channel estimating 
part (205) performs a channel 
estimation by use of known symbols 
included in a received signal. A 
channel variation deciding part 
(206) determines a correlation 
value between a channel estimation 
result of an immediately preceding 
process and that of a current 
process to determine the magnitude 
of a channel variation, and then 
determines, based on the magnitude 
of the channel variation, whether 
to perform SDM communication 
accompanied by a directivity control 
or perform SDM communication 
not accompanied by the directivity 
control. When a radio receiving part 
(107) receives a transmission weight, 
a switching part (108) outputs the 
received transmission weight to 
multipliers (103-1 to 103-n). When 

the receiving part (107) receives a signal including an instruction of performing SDM communication not accompanied by the 
directivity control, the switching part (108) outputs, as the transmission weight, "1" indicative of performing no directivity control, 
to the multipliers (103-1 to 103-n). 
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(si) tt^Buxqca&iMKij* ±x<Dmm<Dmtoum& 

pT#&J: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) ti^u fS^^jsiNpgy s ±x<Dmm<Diun&m 

7b< RTi&J: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), J.-7V7 (AM, AZ, 



BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



gfILfcif£\ (1 08) it, gflLfc&fiOx>r h^ifSP (103-1) ~ (1 03-n) iZ&ji-?Z> 0 

&M&m^ (i 07) Tb^i^ttW^^^^^sDMfflfi^ftdti^^^trfi^-^SiiLfcii^. «o»ffi (1 os) 
it, ^fafeWM&ftiotz^^ £*7K-? i JSiOi^f h<t LTiillISP (i 03-1 ) - (i 03-n) fct±i*-r^ 0 
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m m m 

[oooi] *mmte, m^mmm^xim^mjjm^mu m^m^m^mmm^^ 
[ooo2] mmm^m^^i-^t^<^mmm^m^mtvxm^mr^Ti-^ 

^tl^Sffife^V^SMIMO (Multi-Input Multi-Output) SflfaSfc5 0 (Mx-ttftffX 
S£l N 2)MIMO&WmoT?fc5^K##J#fi(SDM:Space Division Multiplexing 

[0003] mm, sDMMif MSr^-Ma-efcSo si^-r £5^, ^t^«> ^mtz 

[0004] £e>te, ^fiiijt*eift^/Ht fR^isftj-cfetbW!, eas^^o^^r* 
m\^mm(mm^—^mmT^\ ^mmtnu^^^^^-r^tx, sd 

[0005] 02tt N ^{fMiJ^|[^tt$lJ^^T5SDM®ft»— M^^0^feS o 
[0006] i£ff «IJ"CitfR]'|4^J»^f 5SDMMff vT\ i£ff #J-c^-^/Mf 
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So 

[0007] gff W-*3l ^T^AW^vi4g3££LfcMII3rffl V ^T^ff M^ft»iJ#P<ir 

[0008] iri«^, ^{fiu^^^^ti^^f v \ mfamm-r&m&h, ^^mm, m 

#f*F3tSfcl :#^2003-258770^fg 
WffJcm : #^2001-505723^# 

[0009] r<D£9^> ^O^e^*3V^T«, fgft«y»#5SDMiil{f Srff 5Wif^E 
[0010] *^P^<7? g ?l^«iJ^^#5SDMii{t^f 5¥iJif^iEL<^f vMS3f3»^ 

[ooii] ^mm&m^m mma, ^tit^^^^M^^^x^^/vm^fto?- 
^x^^nfcmm^^h^mmmm^m^mmu m&m^Kxm^m 



WO 2005/074181 



3 



PCT/JP2005/000926 



[0012] ^fc, ^mmcom^it mun, ^mt-^-^^y^M^^^x^^m^ 
mm-t&mm^&t, mtmmm^tm^thx^^m^K^mL-fc^mm^ 

-r^^h^M^mt, mmm^fcmmv^h^mmmzx^f&zntcmmv^ 
h&mn-rsmttmk. mmmwmm^xmm^^h^mw^titcm^mmir 

b&mmnmmmtiu mtmwr^^xm^mm^m^mm^mm 
m^^mxh^t^m^ntcm^ia^ Mmmmv^hbvxnj&mtzmw-^ 

[ooi3] *&w<Dm%:mmmz> mm^^b^fcam^mm^w^^^m^ 

^b&mn-rzmw^&t, mmmw^m^xmrn^^b^mw^fc^mmm^- 

, mmmm^^btvxn^mnEmw^mmti-r^mm^^ 
[0014] &mm<Dm%:itjjfete, m^mmm^^^x, ^mx^M^y^M^^^x^- 
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[0015] ^mm^m^m^mn, ^muzM:^^M^^x^-^;vm^n 
v\ m^^itvtc^^y^^tm^^iti^fc^^y^jut(Dmm^t^, tuts 

[ooi6] &>±.mmi,it£5\^ *&m(D&&mmu&£TfT&g:mjjmz£titt, m^z*^ 

[0017] [HllSDMa-ff CO— M^-f"0 

[|ll2]^fMiJ^^'[4$iJ»^T5SDMM^f©-M^-rEI 

[Bi3]e«B;KatS£o^bS:^-ria 
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[0018] wr. *mw(omi&<Dmmz.^^xmw&&mvxmfflfcnw-rz>o 
[ooi9] mm<D]fmi) 

04«, ^mm(Dmmmmi\^^m^mmu(Dm^^i-y''^y^mxh^o 
m4(Dm^mmmiooi^ mm^ioit, ^mtmo2t, ^ifti3io3-i-io3-n 

fSM^t§P 104-1 — 104-ni N TV^105-1 — 105-ni\ X^^106^ N 
»Sff 33107^ ^#m08i\ ^ym09^&£l£«J&£*b5 o 

[0020] ^/c, m^it mwiootmit ^n^^it mM2oon, t>ti-2oi-i~ 201-n 

»^:ff §13202-1— i£^M:g|3203^ ^f|gR204^ ^^/l^l 
^205^, ^-r^/^lij^I^|f|3206t > ^y£|S207^ i£ft?^h£j$g|5208^ 

7^-Y^v?mmmn209t, mmm^iot, 7yft2iia^±i«$ 

[0021] 04^V^T, Mfl3101«, i^if T 2 — ^«MbT#m^P102^ffi7J-r6o # 
m^l02«, fff-^^7yrt^](t!^EL, #T^^^^-r^» 
§|3l03-l-103-n^m^J-r5o Ifllf§|3l03-l-103-n^ §]#g|3108^W7J$ 

— MH^f §13104-1 — 104-nte, j^ff 9*— ^<H*$IJl$ti&: 

T^^i05-i-i05-n%frLxmmit-%-bvxmm-t& o 

[0022] «$|^f g|3107te, T^^-106^LT^^f =gff200/^i£{f ZtltcmBit 

4K mfa&\m%msDMmm mm&Mffl&ft t>t£^sr>Mmm& 
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[0023] mmmo8^ mmv^hz^ymomzmij-tZc ^ mm^mmo7^m 
m y^h^mistcm-g-, ^owuios^ ^^-rh^^^io3-i— 103-n^ 

[0024] ^{f^S200CO#^^OV^^PJ-rSo 04^*31^, MH^f §13202 

-1 — 202-nfi, r^^-201-1 — Ufcff iKf^fb 

^MV^T#||^f^202-l-202-n^^m^^tLfdf^— ocDx— 

— ^(^i:fcT«f|§B204^tii^i~So mi«204tt, ^^/M#^205^:&tf 

[0025] ^-Y^/Wf ^205tt, S^f-^^^^SiE^P^^V^SrfflV^-C^^/V^i^ 

[0026] ^^/^KjW^206« n ^^U§|32O7^fB|tbTV^-0tfj(DMS^^L/c 

FW^'ff WJW209^tii^-r5 o ^^l^M^206«5^vMf 
^^:^^yg|3207^oj:TOjH^^b^^208^ffi^i-5 0 
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[0027] ftss, ^^mwim^206^ m&z.^-rm&xytfw&^o lasf*. 

[0028] 05^*dV^T, ^^M4lBllfB241te, ^W207t^h— IIIfu^STlf 5£bfc 

^UgP207, j£{f •>cn-f'h^f|3208 > ^^^V^g]^IJ»f§R242^t±i77-r6 0 
[0029] ^^Vl^S#IJirg|3242f3: > ^-^/KZ)^»3cD^:^$7)^f|[^tt$lJ^^#5SDM 

U W^^^{f^^h^^208^j;^^-K^^y^'lt#^J^I§|3209^tii^ 

-T5o ^y§i3207«^^^ti^msria , it-rSo ^*;v^mw$\^2A2 

^f!7^h^^208^^^-pV^5/^ffiWJ#^209^t±i^t-§o 
[0030] ^^^WJ^£|$2067J^ft^^ 

^ff#$lj^p*|3209^ffi7:-rSo ^^/^t)]^IJ^206}OS^^t4$lJW^T^ 
^SDMffi{f^f9^IJ®Tb7c|§1^^ 
<f r>^-Th^f|3208fi, i£{f<^-f h££/&b&l \ 
[0031] HV^5/^tf#0J#Pf|32O9«, ^^7^®W^fl3206©¥lJ^^*^S^V^ 

g|3210^ffi^i-5c &$§H£ftgB210f3\ y^—V^y^m MJ»209/^ibtb^£iL 

■So 

[0032] ^cfc, ^mmmmi^^m^mmm^mm^^^xmm'r^ men, *mm 

[0033] H|6^*3V>T, ST251^*3V^T, i£^fffSS2007J^ T^^201-l — 201-n^r 
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[0034] ST253^*dV^T > ^-r^/Vft^J^^ J r^/^iJ]^IJ^§|3206^^btL^ ^^Uf|520 
b^'J Suite, Mfctf, ^^ti^^ato-t^/i^— mefr-CfcSr^Sr^^S 

o 

[0035] nt% SJ&S^-Y^Wf FlttMtlA^ B N &fr&n?U<Dgm& : ttl*:tlei > b 

ij U 

[0036] [mi] 

[0037] ^^/^BMfii:^ s BffsoMjg2A±Tfes^, m^mmnioox*<Dmfa'Vkmm 
^x^^mhti^tmmu st256^^ ^^^1*1^^206^, 

[0038] ^f'^^^nmwpjf^mi^mxhthit, 4\ ^^v^t&^ti^ 

mfRJttMf-i^^^Ji^V^^IJKffU ST258^j^ ^-Y^/^»J^2 
0\z.7^—V^yy-&thZ> o 

[0039] ^fe^^-Y^tswf^u, ^v2m<D^^mwmmft-v : f-^^^m&^< 
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[0040] — Tj, mit M<£»9»S<£>SDMj£{f £tf ofc^^-T^Vh^ff bfc#-£\ 

SflJ^209lH5 o ^bT, ST257^*3V^T, ^ff ^-fb^^ff ^ff 100^7 

[0041] ^{f^gl00C0ttl^^-r o ^{fSeiOOte, ST261tCI*3V^T, 

ff^S200J;!9^f $tbfc^— F/^yy-m Wi^it U ST262^*3V>T, ^f^fe 

<Dwwm%:%:fty 0 m^mmm2oo£vmmy^y&y~4—vs<yy-£frtcm&, w 
mmo8^mtcm^mm^^sjDMmm^n^(DtmwTU st263^^, 
^)Uio9-x:\%mt^^h^y^~-v^y^fitc.m^, ^m^nx\^^v^ 

HffU ^<D^-K^5/^tt^^#X.5c ^bT, ST264Cl*3Vv-C, §]#gpi08(i, 
Sff bfc^ff ^^hgrffi^U ST265^^V^T, f!t||£|3103-l — 103-n^ 

mu2ooxnm^mm^x^mmx^tct(D^m^x^, ^mm^^h^m 
[0042] ^ m^mmw:2oo^suMmm^m^^yv^y^-v^y^thfcm^. 
i£xibvxmm£nfcm^rKM^tttfvmmir& 0 4\ ^^-Yh^i-efc^, 

ftofc^^-MfVh^#^nbT*3< 0 rtL^J; l 9^gffiSM200T:-«®S(7)SDM^ 

[0043] ^tt, 5£Sff ^e200J;"9^-Y^/^»i^/ cC ^. o f c - tSr^-f-lfyh^^— P>V 
^frfc^-gN ST267^ii^ -®#^108«— B^ljRU^f^fflb^jf ^^b^fffl 
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'VkmmzxzsvMmm &n^itw&mir\?*yb&mni'X&< 0 ztiKxy, m^m 
mu2oox^m^mm^^mitxh^tct(Dmwr^x^^ ^mt^y^b^m 
n-r^txm^mwmM^n^o &tt, ^v&xnmmv^b&y^—^y 

[oo44] ^mmmm^m^mmm^n^ m^^v^x^mvtc^ 

Mmm^nomm^iEv<n^^m^m^±-r^t^x^^ 0 
[oo45] ^tc, ^mmmm^m^mmm^n^ ^mmmm^^h^^mxmm 

?^h%mmv?&^t\z£<9^ Mm'mm<Dmmmzi&M'rz>^t&x%z> 0 
[0046] &ft, ^mmmm^m^mmm^m-t, ^-^^mmtmt^t^^mx 

fi, mmmx&m^zmtv^hnm^h(D&m^tf&^b&x%%(Dx\ m$m 

[0047] <MM<offim2) 

[0048] 07<£>i£g:fiSfi3OOf3u «H^f 8B30l£, T^X^302^^flb, gEfcl^ 

Sff ^©400^, MH^f gB402£, ^^/Mft/£^403<^ ^ 

^^1*1^^13404^ ^U£P405^ mit^^4h^.J^^406t, ^M^gB407£, 
ijO#gB408£, SrJMiU SDM^^slff %ftmxmfa'&fflm%ff?fa : gti>mWT 
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[0050] &t*jSfra402ii, T>-Ti-4oi%fri,xm^mmw3oofrbmm£frifcmmim 

[0051] ^^/^ifjWS§l3404tt v ^^y^405^fE'K$tLTV^— 0ffj(D^S-Cti^L 

§|5405^1>^ff ^m^h^^406— W^-t-5 0 ^^^/^»]W^404« N 
^f^^h^^406^^#^408^m^7-r§o ^yf|3405^^/Vti^ 

[0052] ^^v^^»]W^^404^^g^t4^J#P^f*5SDMMff^T5^¥lJ»fL/c^^, it 
ff^^-Th^lH3406tt N ^-Y^ti^^^^f^^hS:^Ur^#^408 
^ffi^-TSc ^^/V^I&¥lJ^f|5404^itfB]tt$lJ»^T^^V^SDMafi^f £r 

[0053] ^o#^408tt, iift ^^h^^yfi5io9^t±i^i-5o ^^^.wn^n 

V^i^-Ttf ^ffl^U£l^§^«, -£>#g|5408«, ^{f^^h«£|$406^ 

^404^^|fB]f^ij^p^T^^v ^SDMMff 5¥lJ^^b/c^, ijO#g|5408}2 
, ?l^«iJ^^f^V^^^-ri^{f^^h<JrLT^^^103-l-103-n^ 
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[0054] ^-r-^^407«, ^ft v^h$Lj$$$406j)mm ^^-rb^^-rsBt fN1£$iJ^LT 

[0055] ^C^, ^IIMcD^li^#S^ft^eoW]^^o^TI^0J-r5 o 08«, 

<Dftm(Dm^mmw(Dm?E&^~f7v— mx&z> 0 

[0056] 08^V>T, ST451^*5V^T, ^^ff g»400"e«, T^^Ol^bTff-^ 
SfSftUfc^ ST452^*3V^T, ft-^O|£^qv'^V^fflV^T^^/V?i^lf|3403 

[0057] ^/cST453^*5V>T, ^• J r^MT^J«^^/^I!]^J^fl5404t^f 5 fl, ^y£|5 

[0058] ST454^^V^r, ;^y§&405©fti^;£$f£tL5 o ^LT, ST455{C*5V^, 5£ 
Mailt £?T9, ^fiJgfRltt^J^^^^V^SDMfflft^fT^x K»V>-f ^-fS^^J 

[0059] ^^/^BMfB^S0f^(7)WSJ^±-efc5^, i^Sif SS400-C©^rB]t4$IJfP 
^.tS^im^^^tbStWifU ST456^it^ ^^W»¥IJ/E^404«, 
MfM^ft^^h^§|5406^^5o 

[0060] ^W^/^SMjfi^mS^M{i:*^fetl.«\ 4\ ^^/^ft^^l^l, 
itfp]'[4$IJ^I^j;6^^^^V^¥lJifU ST458^ii^ ^-^1^MJ/££P4 
O4«^f^tt0J#P^fT^^V^S(DSDM^ff^^lf^h^#^4O8^6c 

[0061] ^^^M^BMfii^l, o^t920(D^-^7^IiJtEHP fc 3'e^^^K)^^< 
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[0062] — jj y il^cDSDM^jf Srff ofci§-£\ ^^/>^l&^J^|f|5404^^tb*T?fi^:# 
A* HTtBT?fc3£¥lJ»fU ST458^ii^ ^-^7WT^J^fB t >^h^§|3406^^ 

[0063] ST462^*3V^T, sift ^fetf^WfU^SrfT 5o ^Sff ^^OO^^t^-fb^ 
(DtmWfU ST463^«^., ^y§|3109l?(^f ^m-fb^^^^c^, 

^)&£frlfcmity^Y%:ttiJjV, ST465^*3V^T, ^^^5103-1 — 103-n 

[0064] ^/c, ^Sff Se400^*5V>TSDM^|ff &ft£>tltci%&, ST466fCii^ iiU# 

©SDMiff^TiSo 

[0065] ^LT, ^gff Sff400^^V^T^^/V^I&^^^, o f c ^^|j^^c#^, ST4 
67^», ^#mO8^-«Jtufcf£Mbfc^f^^h^fflV^Tm^'l40J#P?ri- 

[0066] roj;9^> ^mm^mcom^itmrni^nu, m^^^>^x^mvtc^u 

[0067] £/c N ^j£(D^^o^S:{f g«^J;tb«, ^^mfe&thXfrhmt 
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[0068] ^ ^mmmm^m^mmm^n^ m^im^mms-DMmm^mm 

[0069] (ll©fl3) 

tnm~rz>o m^m^iTmmsoon, M^^t §13501^ 7^7^-502^ ^jtu 

60 09cD^{f ^M600tt, T>^601t, MB^itU602t, ^4^60 

[0070] |^9(C*3V>T, i^lff gB501f3\ mit ->^b^i^^^7<D^^fft^ 

«ff-^^LTT^7 i ^-502^LTiitff-rS 0 
[0071] te^^f *|3602tt, 7^7^60 l^LTi^ff 500^^1 £^fcM|{f 

[0072] ^#g|3604«:, j£ff ^^h£r^y£|3l09^M^-r3 o MUSff §13602^^ 

m^J-TSo ^LT, MH^ff 33602^^ ^ffi^JW^fT^^V^SDMMff £rff 

r>^h^UT^§P103-l — 103-n^ffl^7-r5 o Mlf^ff £13602^ 

^/i^lto;$s&v^£;^1f #£^£Hf #SrS#" Ufci§£\ §J#g|3604«, ^ey 
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[0073] ?^m603n, mm^^h^m^tmT(D^v^mm^hmm^^h^ 

[0074] r<D£5^> *^teo^icD^ff^ff^J;iu^ ±iaHJfe©^1Hi©S6m^P 

[0075] «0jfi_hfs»^^ti^Pte^tL-f , &vxmm-r^t^m 
xhz> 0 mz.tz, ^mmmmmxi^ m^itmntvxmm&^^^xmmvx 

[0076] MxJ3\ -hlB^Sff *fil:itTt5yn77A^f*ROM (Read Only Memory) 
ti^Ujb^, -^(D^n^^CPU (Central Processor Unit) ^£oTlM1^-fr§ 

[0077] _hfS^{f ^^^^Ti-S^n^^^^t^-^-ef^^-^^^^fE'lft 

mm^W^U mMBm^^thf"7°v^7J±&^t°^~?(DRAM (Random 
Access Memory) ^fBitLT, ^fcV— ^^cDyW^A^Lfc^oTtMl^iirS 
£?KVXh^\ 

[0078] *^B#«, 2004^1^ 30 0 ffiH<Z)#lS2004-24321 fcS<5< 0 -£>l*]^te-r 



[0079] «0^«^gff mm*, mm^mmm, mmmmmmzm^xzmx&% 0 
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[i] ^mit^m^^Mc^^x^^mfe&fto^^mfe^&t, mm 
^^mmm^xm^ntc^^m^immm-r^mm^b, striEiE« 

<<b&mzmmmmz.mmu m^m^m^xm^mm^m^m^m^mm 

[4] ^mm^fDm^^Mz^^x^^/vmm^n^^^mm^mb, mm 
^^vm^^xm^ntc^^ummmmm-r^mm^b, mmmm 
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Kmm^^h^mm^x^m^ntcmm^^4h^mnir^mn^t, mmm 

m^^b^^m^m^x^^titcmm^^h^mmm^mmtiu mm 
mm^m^xm\^mm^m^m^m^mmm^nmx^tmm^th±m 
^mra, mzmm?^htvxn]&mmmnm£KitiXT-%mm^&t, 

m^±xh^m^a^mtimm^^btvxnj^mmmw^Kmtiu mmm 

^m^^^x^^tcmm^^b^mtmw^m^mtii-^n^4mm(D 
m^mmmo 

tt&m-rz>&m^8tb, mmm^mmmm^^b^mn-r^mw^mb, mm 
mw^m^xmm^^b^mw^t-^mmm^mm-r^mm^t, mm^ 

m ^amasv ^TtfilE^f V^b^it U^^Ui, ^{sL-fctufE^t V*^ b&r 

maff^^m^^tpff-^^gftb/c^^^, mmmt^^bb^xw^m 
[7] ffjiE^ft #^^Tj§*m^ff vtcmrn v^b&mmrrzmm^m&Mffiu m 
^^m^tcn^^mm^^ ^b&^-rm^&^mu mmmm^& 
^mmmm^bmmmw^mmtiu mm^m^m^x^-^/^mt^^ 



WO 2005/074181 



PCT/JP2005/000926 



fufEMff *B#fc*3l vr\ fuffB^^f Si^f)ilf £*Lfci£{f ^^-rh^/c«SufS 
ftl^^JWSr#^^V>^W^#J#fi^f^5^^tpft-^^fU fulfil 

^f^^h^ffb^^^^sffb^tfjfs^ff^^h^jmt-^^^^L, tuts 
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